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In presenting this fourth edition of our Typical Construction Catalog to 
the Building Trade, we beg to extend our heartiest thanks for the favor with 
which Armored Concrete has been accepted and is now considered, as we foretold 
five years ago, "the material of the twentieth century." 

Armored Concrete, almost unknown a few years ago, has jumped into 
tninence as if by magic and is now being used throughout the world in nearly 
even .lass of construction. On this wonderful development we look with a feel- 
in i just pride and satisfaction. Francois Hennebique, a true pioneer in the 
Id of ried Concrete, advanced in the early stages of his work, theories 

and principles which arc largely responsible for this marvellous growth. The 
Hennebique System, founded upon those now standard principles and with details 
constantly being developed as a result of world wide experience, stands to-day 
id of its past, sure of its present position, and confident of the future. 

Incident to this rapid growth many engineers and contractors have rushed 

into reinforced concrete work with no practical experience behind them. In 

ein forced Concrete, more than in any other class of construction, the personality 

of the < jner and builder is all important. The best design is apt to result in 
a weak structure in the hands of an inexperienced builder. On the other hand, 
no contractor, howevei competent, can erect a first class reinforced concrete struc- 
ture from a poi r design. There is no standard set of formulae which can be uni- 
versally applied. The details of construction, which come only by experience, 
prove often of greater importance to the strength of a structure than the stresses 
allowed in the concrete and steel. 

Great harm is being done the Reinforced Concrete Trade by those Con- 
sulting Engineers who, even after thorough study of the subject and inspection of 
a t\.\ buildings in the course of erection, but with little or no real experience in 
this class of work, pose as Experts in Reinforced Concrete, and undertake the 

i and superintendence of buildings. Equal harm results from the sending 
out of detailed plans and instructions b) patented bar "can't make a mistake" sys- 

to v >erienced local contractors throughout the country and leaving these 

uilders in full charge i E the work. 

We cannot too strongly condemn these two practices which often lead to 

weak structures and even failures. 

We thank the business men or laymen for the rapid advancement of an 
economical and durable building material and it is to these men. their Architects 
and Associated Engineers that we present this book with samples of our handi- 
craft and freel) place at their disposal our advice in Reinforced Concrete. 

We will not give any tables and theoretical methods of designing as is so 
often done in hand books, because we believe that such practice has been an ele- 
ment of failure, due to superficial acceptance of such tables and ignorant use of 
tlv formulae. We wish to be entirely resp« nsible for any use made of our infor- 
mation. 

We are Consulting Engineers and Contractors, backed by twelve years' 

experience and with references of over Twenty-two thousand buildings, amount- 
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ARMORED CONCRETE CONSTRUCTION. 

ing to more than One Hundred Million dollars' worth of Armored Concrete, ail 
erected under our supervision according to the 



HEXNEBIQUE SYSTEM 



nsidered l>\ many the 



STANDARD OF THE WORLD. 

This Bystem controls more than fifty organized offices and four hundred 
licensed contract rs The resources of these are enormous and are at the disposal 
of our clients. The following cuts show what we have done and what we can do 
in (i £ning and erecting. 

HISTORICAL. 

While Concrete was known for centuries as a durable building material, 
it was only by imbedding in its mass the necessary amount of steel at the required 
place to take Up the tensile and shearing stresses, and thus adding tensile strength 
to its compressive qualities that it was possible to use it extensively as a building 

material. 

The combination of steel and concrete gives the compressive strength of 
the masonry construction and the possibility to resist bending of the steel con- 
struction. It has not the imperfection of the joint or masonry nor that of cor- 
rosion, as found in steel structures. 

The first attempt to use concrete and steel together did not have even this 
purpose, but was merely to cover a steel wire netting by concrete. Thus a boat 
was built bv I.ambol de Minoval in 184Q, flower boxes, water tanks and later 
on, floor slabs were constructed by the gardener Monier, in 1867. 

HENNEBIQUE SYSTEM OF ARMORED CONCRETE. 

It remained, however, for Hennebique to adapt the principles of Armored 
Concrete to structures and to invent a rational kind of reinforcement for beams 
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Fig. 3. COLUMN FOOTING 
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HENNEBIQUE SYSTEM OF 

and coin ut< i irs i I tedious and asiv< t< I h< p -1 and 

put on the market . -t< in of construction of Armored in which the 

armatun the beams was formed I to bar at th- r flanj I re 

the tensile stn occur, and h\ vertically placed stirni] mbracing the steei 

'■ i bai ind intended to take th< vertical and 1 cental shear developed in 
the 1» ams. 

Thus ;i rational reinfon oncrei beam was formed, the coi taking 

can of all the ipressive stres tl 1 taking i of the I nd shear- 

ing Btri s. 

The armatun of the i <l. according to the same prin- 

ciples and ill si, el rods w< pi i tnbedded near the corm and tied t< getherat 
intervals by means of hoop steel ties or collars, i Fig. j>. 

'' '" se two - i nts of construct* a permitted Kennebique to erect build- 
tog ' ] y in Arm I and soon after having convinced himself that 
themcx l] qualit) of Armored ( oncreto structures was their monolithicit 
a,ifl that tli mstitutii lements should be continuous, he inv< -l the bent bar 
and thus designed mon economical and stronger beams and girders. 

That dafc an epoch in Reinforced i istru n. Fn ra thi 

it was possible to erect safely and i lomically, important Reinforced I 
structure- in which tl ements concrete, were of such an amount and 

placed in such a way as to taki can of the compressive, tensile and shearing 
Stresses which are d ped in structures, and all this j,, sl ,ch a that each 

material worked with its utmost efncienc) and ec< aomy. 

Hennebique patented thisnew form of c< nstruction and has since i btained 
numerous patents -., all untries. We may mention amon m the 

following, -ranted in the I faited States: 

6ir '907 i d 0^. 4> s 

\ ll &* ISMU(1 Oct 4 . [898 

6lI '9°° issued , , , 4 [8gg 

7^924 issued \ ]V , 26| 

" K " extre ™ licity and c ,)„ M , ,,,, h,.|,u § stem and the 

^atl " ,,:,, arran l ■'"'■ ' " mponenl parts, must be at one. n b en 

a ' "'' Ti which acts as the eml ing edium,tafc only 

" J, ' ! !:!l -'"' rods and stirrups are pi ' whet ei tensile and 

ir. 

, ,.. The ^nnebiq rls are of two kinds, flat and an :. as sh< l 

by J and 
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ARMORED CONCRETE CONSTRUCTION. 
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Fig. 5. ARCHED FLOOR CONSTRUCTION. 



Both types are well suited to long spans. The small rise of the arched 
construction gives a very light appearance and is adapted to the ceilings of 
cr . etc. 

In the Hennebique Beam (Fig. 1) the concrete is relied upon to resist the 
compressive stresses in the upper part of the beam, while the steel rods resist all 
nsile sti s in the lower portion. The concrete also forms the connection be- 
tween the two flanges, assisted by the stirrups, generally formed of hoop steel. 
These are of great importance in the Hennebique System, and besides acting as a 
connection between the upper and lower parts of the beam, take also the horizon- 
tal shear. For this reason the stirrups are placed closer together near the sup- 
ports. 

The rods in a beam are of two kinds — straight and bent. The bent rods, 

S taking their proportions of the direct tension and of the shear, take any 

tensile stress s in the upper portion due to a negative moment over the support. 

(Fig. 6). A beam of this description "is similar in many respects to a timber 

trussed with steel tie rods and brackets. 
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Typical Reinforcement of Beams over Supports. 

Fig 6. 



Columns shown on Fig. 2 consist of rods embedded in the concrete near 
the periphery. They are connected by means of ties of hoop iron or wire. Thus 
the radius of gyration is increased and the rods take can the tensile stresses 
which occur from eccentric loading or from buckling of the columns. The hori- 
zontal ties prevent the buckling of the rods and increase the strength of the con- 
crete. Tluv form a hooped column, the properties of which have been so clearly 

explained by M. Considere. 

I ; . otings of columns as shown on Fig. 3 are also of a very simple con- 
struction. Steel rods, scientifically placed, form with the concrete a flat plate 
which distributes the load equally over the soil. One can readily see how cheap 
ich a foundation is. It replaces the Chicago system by which "I" beams are em- 
oedded in concrete, and it avoids the waste of material of both steel and concrete, 
which is enormous in other systems. 
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WALLS 
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i 7 and 8) arc similar in nstruction to the Hen- 

uebique columns. The point,] is protected bj a t\ iron , etal 

shoe. In the sheet piles the point is by beveling one of th< narrow faces 

so as to form a \ with the opposite face, and both narrow I are slotted 

by a semi ular gn running from point t< butt The semi-circular grooves 

form, when the piles arc driven as a sheeting circular hole from top to bottom 

lx en each pair i -. This hole serves i water jel durii Iriving, and 

hen finally filled with cement the whole fori mon« lithic sheet of piling. The 

Hennebique Til driven b\ a drop hammer in the same manner as wood- 

pfles-J tli is. however, pn ti i d by a false pile or cap, which sei 

to le n and distribuu the shock. 

Armored Cone lis may 1m:- built either solid or hollow. They are 

an tically and horizontally. By these the tensile 

Ibybu taken up. A wall of this kind, for a given 1 -son 1 

third the thickness of a < ponding brick wall, thus ringaconsii 

erable amount of floor space. 
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Fig. 8. HENNEBIQUE SHEET PILES 

QUALITIES OF ARMORED CONCRETE. 

The designing of all Hennebique structures is governed by the following 
assumptions : 

1st. Tensile stress in cnm-retc is not to be considered. 

2nd. -Concr< te and steel have practically the same co-efficient of expansion. 

3rd. — The adhesi< n between steel and concrete is greater than, and there- 
det( rmined by, the shearing value of concrete* 

Man) patented bar concerns imagine that by providing a slight mechanical 
bond, they may usi any size rod and yet develop its full tensional >tre-s. 

The deforming of liar- and twisting of ~<|nare and flat bars merely increases 

by a -mall percentage the effective -hear area. In the Hennebique System, rods 
always selected of such diameter that the> will fail by tension rather than hv 
shearii of the concrete. 

Among the principal advantages of the Hennebique System of Armored 

may be mentioned the following - : 
Ability to re<i-t fire. Hygii and cleanliness. 

Indestructibility. Decorative qualities. 

Simplicity of construction. Economy. 

Adaptability. 
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FIRE RESISTING QUALITIES. 

Arra< Coii> , fn m thi ry nature, of its construction, is fireproof. 

!)c perishal material, steel, i embedded in the a e that it is ir-npossible 

r i< to '' ed. Tests have repeated^ .n this, and the Hennebique Sys- 

n has been appi d bj the building departments in the principal cities of thf 

United and Europe as a first class fireproof material for I rs, beams, 

lumns and walls. 

(The Building Department of New York City approved Armored Con- 
crete as a fireproof material.) 

It is known th.-it the New York- City authorif ify very severe I to 

which all fireproof materials must U- snl ] 1,< bei o be- nsed 

in fireproof buildings. tion No. [o New York City Building le 

reads as follows in re nee to this test: 

"And subjecting the platform so constructed (of material to be tested) to 
the continuous heat of a d hre. averaging not less than seventeen hun- 
dred degr Fahrenheit for not less th; ur hours during which time 
the platform shall have remained in such condition that no flame will have 
passed through the platform or any part of same, and that n« ,rt of the 
load shall have fallen through, and that the ms shall have been protected 
from the heat to the extent that after applying to the under of the 
Platform at th. i the heat test, a stream of water dm i ag -t the 
bottom of the platform and discharged through a one and o ? hth inch 
nozzIc undei pounds pressure for five mimit. and after flooding 
,h ' thc l^atform with water under low pr. ire and then again ap- 
plying ihe stream of water th: ,h the nozzle under sixl >unds pressure 
to the bottom of the platform for five minutes, and after a total load of six 
hundred pounds per square rmly distributed over the middle bay 
shaI1 hsn n applied and removed after the platform shall have co< 
the maximum deflection of the interi, r beam ..all not exceed two and one- 
half in. 



HENN EBIQUE 
SYSTEM 
ACCEPTED BY 
THE NEW YORK 
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DEPARTMENT 



Our obstruction test v, ssfully, as is shown by the fol- 

-.., uer from , lc N, y OI , , ing , rum ., n ^ ^ 

nebiqu< rce( j - "™ 

THE BUREAU Of Bl II.Ki: , OJ MEW u ,„ , 

M.R., ucti| yx .o. W4 . 

Bun >«" 

app, *» HQUE 

"> a> rucUon, on 

lib, 

-,,!.: n,, *.P which 

• ,he 
xed 

;:: 
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; your company shall be responsible for the proper installation of such construc- 
i full compliance with the rules and regulations mentioned above. 

Very truly yours, 

(Signed) Isaac A. Hopper, 
Supt. of Buildings, Borough of Manhattan. 

Not only in especially prepared tests has the Hennebique System shown its 
gh tin sisting qualities, bat this has been fully demonstrated also in even- 
tion to which Hennebique buildings have been subjected. 
Su.h buildings not only stood the fire, but the structures were not weak- 
md the} were again used as originally erected. 

A most striking example is the United States Fidelity & Guaranty Build- 
ing, Baltun* Id., which withstood the Baltimore fire of February. 1904. 

This building was a five story structure, 20' front and 67' deep, of the 

le, and was surrounded by brick walls, which, under the intense heat, 

disintegrated and collapsed, as shown in the accompanying cut. The front wall 

the floor hanging free as a cantilever. The floor slabs were 
irch construction, having a thickness of 4" at the crown and <>" at the spring- 
ing line, and .1 span of 10' 6". The intense heat, which melted the metal parts 

writers in the building, did not do the slightest damage to the floors. 
places, the edges of the beams spalled off, but the strength was not .it 
all at! 1. as the test la description of which we give) made a few days after- 

war- 1- -ll. 1 'A 



BALTIMORE 
FIRE 




Fig. 9. UNITED STATES FIDELITY & GUARAMY COA\PANY BUILDING 
Through the intense heat the brick walls collapsed, leaving the armored concrete skeleton free and uninjur 
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INDESTRUCTIBILITY. 



Concrete, among the materials us d by the ancients, is the one which has 
best withstood th. ti.m of time. It is also the beM preservative of steel in use 
W. have, therefore, in Arnmred Concrete an ideal combination i f ma- 
il- t'«-r Indestructibility. 

,n Ofdei to produce rust three element- are necessary, water, oxygen and 

id. Portland Cement, through its alkaline composition, neutralizes the small 

inn - . t arid which is always in the air or water everywhere in contact with 

co structures, and thus prevents the formation of rust. Furthermore, rust 

i i- absorbed b) Portland Cement concrete and forms a special combination 

k r r< ■"■ th than Portland Concrete. It has been shown many times th.it 

a rusted iron rod imbedded in concrete was cleaned of its rust after a stay of a 

few weeks in this material. The concrete next to the rod was found to be of 

r strength than the other, and its adhesion to the steel was such that it was 

difficull to -lit it off with a chisel. 

quencc of this property it is recommended that in Armored Con- 
cn structun - rods covered with a small amount of rust shall he used in pref- 
er. 'Hi e to clean ones. 

It is through this property that Armored Concrete can be safely used in 
water works, such a- making pipes, concrete piles, sea walls, etc. 

In tearing down old armored concrete strueturcs this remarkable property 
the protection - £ steel lias been fully demonstrated. We may especially refer 

I " : steel pipe built in [886 in the city of Grenoble, France, which was 

removed in the presence of many Engineers in igor. Following is the report: 

The Clt) authorities had laid in [886 a Hne of armored e ncrete water pap' 

■ i in length. 

'I'lir pipes have al all times resisted and still resist the normal pressure 
8o ft. head of w .it r. The length of each section of pipe is 6 ft. 3 in.; its thick- 
ness l}> .. and its internal diameter r_> ins. 

The metal skeleton of these pipes is formed by thirty longitudinal rods 
111. diameter and by an internal 5-32 in. spiral wire: also an external A in. spiral 
win 

The seeti'.tis of the pipes weigh 88 lbs. each. Thi onm ther 

with Armored Concrete rings. 

I '11 the --d 1 1 February, [901, a length of [6 ft. of t! pipes was raisa 
Two of the joint rin«:s were broken so as to sel free two lengths of pipe whic'i 
bad been laying under 3 ft. of ballast. 

A ck.se examination of these pieces establish the following facts: 

1st. — The irreproachable state of preservation 1 1 the pipes, in which there 
was found a slight calcareous deposit about [-16 in. thick. They do nol show the 
least fissure, either internally or externally. 

2nd. — There exists no trace of oxidation from the metal. The binding- in 
wire which connects the longitudinal rods is absolutely free from oxidation. 

3rd. — The adherence between the metal and the cement concrete constitut- 
ing the body of the pipe was such that, despite the thinness of the concrete (i 
ins.), they could only he separated by heavy blows from a sledge hammer. 

4th — When struck with the hammer these pipes evinced remarkable son- 
ority, such as might be obtained from a sound cast-iron pipe. 

5th. — The detached fragments of the cement concrete showed verv sharp 

angles. 
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6th. — The Water Committee of the City Council declared that this line o 
pipes had required nr. repairs since it was set in place in 

GREAT STRENGTH AND STIFFNESS. 

Tin rength . -tiflfness of Armored Com f its great* 

advantages. This th and stiffness increases with age. 

As An red Coi has neither joints, ri lor bolts, and is mould" 

into a n tthic structure, forces applied to an) one part will be resisted by the 
entire strv nd th< -train on each particular clement greatly reduced. 

Another result of .this unity i i greatly decre vibr n of Ami- red 

Concrete constructions under cks and moving loads. 

Accurate tests made by Mr. Lamia, ( ngini of the Orleans Rail- 

1 Com have shown the differences between the vibrati of St 

am fir and of Armored Concrete floors. Tin tested had each a span 

16 feet, and carried a machinery load of 280 pounds per square foot. A weight 

no pounds falling from a height of • >' 10" on a steel beam floor produced vi- 

brat of an amplitude 1 j-32 of an inch, lasting tv ids, while a v. tit 

220 pound- falling from a height of [8* m" on the hTennebique floor produced 

vibrations of an amplitude f 1-^2 of an inch, lastin \\y 5-7 of a second. 

The foil ' g diagram 1 Pig. 11 1. obtained with a deflection registering ap- 
paratus, si inlv the result of the test. 

Compar ilts of vibrations produced by falling weights on a steel 

im floor and cm an Armored Concrete floor: 



PARIS-ORLEANS RAILROAD COMPANY. 



STEEL BEAM FLO 



ARMORED CONCRETE FLO< 



I ioor 

■>8 lbs. 
B Weight, 

11 

1. 







.\A/Wwv^. 






Dead Load of Ro 
>. 

Falling Welkin. 

aao lbs. 

He til. 

lift. 6 in. 



Fig. 11. 
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WAREHOUSES 
AT TUN IS 



A imp] this inherent strength and w lerful tenacity of Re- 

tructure und in tli , rs ere rding to 

t! ennebiquc S 1 Tunis. Owing to unequal settlement, the two outside 

,m,Mm £ s t! * whole away from the central smu ,ti! in c case 

m the vertical was Both buildings .re re- 

VCI ing the eta I sides with sand and at the 

umc ni:,kr ,lon £ ^ n the same side. Through- 

1 {h e buildil whole and intact. 



ARMORED CONCRETE CONSTRUCTION. 



J5 




Fig. 12. GRAIN WAREHOUSES, TUNIS 







Fig. 13. GRAIN WAREHOUSES, TUNIS 



- 






HOSPITALS 
»ND SCHOOLS 




16 HENNEBIQUE SYSTEM OF 

In- one of the inclined buildin. • ig the method used 

bringing them to a vertical position. The plumb line at the left convt 
idea of the extent to which the ing topped. 

SIMPLICITY OF CONSTRUCTION. 

Armored Cone being used extensively all over the world, even in the 

reir. Thi due e to it nplicity and to the pos- 

the work 1 g done native workmen. However, no mone d to 

have th- n charge of a gooc ntendent. one who ur. stands how to 

mil and place concrete, arran. :he re nd erect tht -ms. In gen- 

eral, a superintendent arpen; a head concrete man will form 

nucl of an g balance of the help \ g the local i en. 

-*tcb *ls Mate ca: nerally be obtained right on the job. The materia 

tas.LT to be shipped, such a and ment. are not of such large amount-, and can 

obta.neo be hauled at 2 In a g&regates (s gravel and 

can be obtz. i. 
ppotcctio* Con- ^ e advantage 

ac*.nst of absence rabk the pr i ordinary mode- building. 

rodc.it. It does w . annQt anad ^^ 

This proper . ? i n tin Ware! .ere. 

- je •" Armored Concrete can be e; 1 tf] hly clean a propert f 

great value in H Barracks, etc. 

Jail C Banking Vaults have been cted in the Henne; e 

•sens target practice. 
It may be not .1 great Powers are now using Armored 

Concrete lga i - e sheU 

ECONOMY. 

T: Hennebiqur ncretc ranges between 

tha " nre cor ng 

** " terete becomes m -.omical than 

the apparer :he^ 

..To..,,, * 0U -^ .alee up th creas red , crete over the 

««.» other non-fir. .mple. a War. which Ice 

co,c "' Tt %'? '""''' :n ' 'he amount o « re j 

cMt»ptBTMm Jne irance i mj ... ,_ ., ,t,_ ,„,„ 

, « .„._,_. . at tne rat< -'-40 per hundred 

!t°oct\.\. If built in the Henn „ the P re- 

h»ndred. or $,/>« /per ,„*„- 

nual - ofth 

- are but ' expensive than non- 

ri ,r ' hret he: .- thebl . , g 

' mce premiums. 

-— in thiZ; : aht «! Wms '- A "*» ncrcte. a reduction 

•««.. th ' "I* hie Where a ,» en.v- 

.™I. ,il2Lr «ced and the renting space of the building 

"""" " f" 1 *?, " "* tak « an '-' *« bua««»g in which „ 

bl V ■■*"". : al " "- acewouTdbe 

about _IS96 per r ] n(? an Armored Concrete f >ickne*s of the 

A- -educed a, pern*,,*, , pac ^ . <£ 



i*c*casc or 
• cutihc 
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We often use five inch slabs for long spans where steel and fireproofing 
would requi i Fourteen inch thickness of floor. This causes a saving of nine 
inches foi \\ floor or ten feet six inches on a fourteen storj building, thus sav- 
ing an entire storj in the height, a gain of 14%. 

I he use 1 I Armored Concrete makes it possible, in New York, to d nstruct 
an in story tenement house of the same h lAlit as a seven story building if other 
materials are used. 

The small dimensions of Armored Concrete structure- are not only of im- 

> 

nance in saving dead space of buildings, but al* in dimensions of Foundation and 
baining walls, wher< the saving is a great one. Where a Foundation of five or 

six Feel i- required in ordinary masonry, it is possible to do this in Armored 

Concrete with a fifteen inch Footine. 

Concrete, as a moulded material, can follow the design ol any style of 
architecture, ranging from the old classic style to the Art Nouveau. The dimen- 
sions of all parts of the Hennebique System are adaptable and very small for the 
sfc :th required. Concrete can also In colored, consequently a building can he 
finish, bush hammered or tooled. However. Concrete, considered as a durable 
and non-expensive material, shall be treated solely in reference to moulded mono- 
lithic structures and is thus particularly adapted to industrial buildings. Com- 
bined with artificial stone, bricks, terra cotta or marble, an Armored COQCK 
building can be decorated in the most elaborate manner. 

hi the following pages many examples are given of the interior or exterior 
parts of buildings, and the good results obtained by replacing masonry by 
\rmored Concrete. 



DECORATIVE 
QUALITIES OF 
ARMORED CON 
CRETE 
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Fig. 14. 
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Fig. 15. 
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Fig. 16. 
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adaptability ^j^ adaptability of Armored Concrete was peculiarly shown in the case 

of the Hampton Hotel at Albany. This building was a steel skeleton structure 
with brick walls. The floors were constructed of brick arches between wooden 
joists. It was de istruct Reinforced Concrete floor-* throughout, rest- 

ing on steel be and also to add three entire stories. It was necessary to 
strengthen th- el beams and cast iron columns already in place. Figs. 14, 15 
and 16 show how simply and economically this was accomplished with Armored 
Concrete. The following letter from the Architect. Mr. Marcus T. Reynolds, 
shows that this work has proved entirely satisfactory: 

A [arch 15, 1907. 

Hennebiqie Co my. 

Gent. On completion of the Hampton Hotel in this city I would like to ex- 

press to y<>u m .ith the results accomplisi by your system of reinforced 

concrete. As you k the old five story building, which mad fence of being fire- 

proof « n a 1. the walls b .me of them over 90 years old and the 

iron floor bra- nd columns so c hat the wo- floors h. 'tied to a dangerous 

point. If it were not for the elaborate granite facade, which h:< put up In recent s, 

when the building was r 1 for a banking 1 nd offi guiding, we would ha-. 

rn the entin ucture down. 

I do not believe that h I have been possible to have removed all the interior 

of the building and substituted roof construction as « d, or to Ik dded the three 

additional m than 1na t 1 d concrete, which en tbled us to 

embody the riant- the old build Oto the r it monolithic structure. I think that 
the buildii mtial as a new building would have 1 

Very truly yours. 

Marcus T Ri :.ds. 



TESTS. 



ALL MtNNE- 
BIQUE STRUCT- 
URES GUAR- 



RELIABLE 
TC8TR 



In Uk.ng attracts to erect Armored Concrete structures (Buildings. 

BndgeS ' Rest ™«; P« ks, etc.) we ah guarantee our construction and 

.NTtto ** "• lM < : »ade on our constructions are as numerous as the 

construct- ,l,e, [, | ^ n . print all of them in this catalog 

'"V? ma »iMbe ( ,t We refer to testemade 

'" U1> ■ b - »"<J « the technical bulletin, and journals, but 

we cat , vcr . lhe reader a?ajnst accq nia|e amDma 

reports of the I uade at the 

a r " m " United States War D rtment, and 

Z vT " ,mi >"• ■ the Columbia Uni- 

, >Z i ■ d a " " u WorW ' s J?air >>y Mr- R- Hum- 

\- * Portland Cement Mann- 
actur D dwh high , ng te expert is a guarantee of the 

V J ' published b^he Engineering 

r the cuts herepublSedl 

e of two of rectangular and 

the HenneblS?; -"ml 

were not n [\ tc ,r ,1urm - «* time and 
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1 17 shows the condition of the fcx m photographs 

are not, li ntly sh< « the locatu n of the hair cracks. 

Tl the result of the I of tl km in th( rder in 
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Faint hair crack- on • centre very faint. 

Failure 1 ;rete buckling, top in ccntr 

It • be concluded that in these u Hennebique Beams, constructed 

with mild - it in the open market ed a strength from io 3 15 

eater than the patented bar - -tern beam constructed under identical conditions 
and the same amount of materials — concrete and steel. 

REPORT ON TESTS MADE OX THE DRAINER ROOM FLOOR C( ■ TRUCTED 
IN THE HENNEBIQUE SYSTEM AT THE PLANT OF THE BY- 
PRODUCTS PAPER COMPANY. NIAGARA FALLS. N Y. 

Mr. G. F- Hari VrchitecL 
Mr. B. F. French, President. 
Mr. G. F. Lull. Superintendent. 

TESTS MADE ON JULY 9-10. 1903 

I r 300 lb?, per -quare foot. Clear span 7 - ■ - T 

weight concentrated on a 2*. Two different points cr the Architect 

were tested. 
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The above tc witr. the folk 

Mjl B. F. French, President t s Paper Co. 

Mil George T. Roberts. Civil L . - 

Mr. Gei F. Lull. Sup endeut of is Paper Co. 

Mr. Thomas H. Ryan, Represent Architects. 

Mil N. B. &OUROS, Engineer of the Hennebique Com par. 

New York, June 22, 1504- 
Mr. R. Baffrey, Manager, 

Hen: truction Co., 

1 170 Broadway, New York C 

Dear Sir: Replying to your favor of the 226 inst regarding the reinforced ooncrc 

floors and tanks which you ha r me at Niagara Falls. X Y.. I am pleased to say 

that they were very ictor 

You may u>e my name as reference for the quality of your work. 

Yours very truly. 

Gzorce F. Ham; 




TYPICAL CON rRLCTIO 
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Tests were made to ascertain tin ^trengtli of the floors on both beams and 

floor slabs, with the results as given In the follow in- testimonials: 
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WASHINGTON UNIVERSITY, TESTING LABORATORY. 



J. L. Y.w Ohm m. M A. M.. Soc. C. E.. Prof, of C. E., Director 



St. LouiSj Mo., June 33, 1903. 
Gentlemen : Two weeks ago a test was made of the floor beams (constructed under 
the Hennebique Patents) of the "library room" of the new McKinley High School of this 
city by loading the whole floor and observing the deflection. The dimensions and arrange- 
Ill of the tloor system are shown in the following sketch: 



REPORT OF 
TESTS ON 
FLOORS OF 
MCKINLEY 
HIGH SCHOOL 
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Two deflectometers were placed 
as indicated by cross marks, No. I 
giving the total deflection under the 
beams and No. 2 giving the corre- 
sponding deflections at the lintel sup- 
porting the ends of the cross-beams 
on the south side. The loads and cor- 
responding deflections were as fol- 
lows : 



Load. 
About 105 lbs. per sq. ft 
About 160 lbs. per sq. ft 
About 220 lbs. per sq. ft 



No. 1. 
0.087 'nch 
0.165 inch 
O.323 inch 



No. 2. 
O.000 inch 
O.000 inch 
0.008 inch 



T T7- 



@ 



-i- 



3j -J*L 



H 






A* 



As- 



under the maximum load given the de- 
flection of the beam was then 1-1190 of the 
span; after the removal of this load the beam 
did not return to its original position, there 
remaining a permanent deflection of 0.118 inch, 
or 1-3250 of the span. 

Yesterday a similar test was made of the 
floor (also of Armored Concrete construction) 
in the "biological room" of the same building 
to determine the behavior under load of the 
floor arch, or slab, itself. In this case the 
cross-hatch area in the following sketch was 
uniformly loaded and the deflectometers were 
placed as indicated. 
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wn. Mckinley high school, st. louis, mo 

« over entire I Library Room. 1I2 t ^ . fle , f aj2| ^ 
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wm. Mckinley man school, st. louis, mo. 

Auditorium Ceiling. Girder of so feet span on which plaster finish is directly applied, avoiding the use of metal lath furri 



BOARD OF EDUCATION OF I UK CITY d- ST. LOUIS. 

« >] FICEOF nil-: COMMISSIONER OF S( HO< >L BUILDINGS. 

St. Louis, March 22nd, [904 

I [ENNEB1Q1 1 I 'i [ON Co., 

No. 1170 Broadway, N*\\ York Lit;. 

Gentlemen: Replying to your letter of inquiry regarding the work 
Win. McKinley High School by your St. Louis representatives, will sas il.it th same I 1 
been 1 xecuted in ;i thoroughly satisfactory manner. 

The test made of the construction by Prof. J. 1-. Van Ornum, of the Washington 
University, a copj of which I mailed you, show ih.it tin- —,,.,, ,h-t„.» meets fully all the 

requirements of the specifications. 

In my opinion, your method of construction is nol only based upon sci< prin 

ciples, but adds materially to the rigidity of the building by reason of th« fact that the floor 
slabs are built into and form a pari of the masonrj w 

Your-; respectfully, 
(Signed) Wm B. I iin-ik. 

Commi r of S< 1 1 ■■•' [luildint 



TESTIMONIAL 
OF COM- 
MISSIONER OF 
SCHOOL 
BUf LOINGS 
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TESTIMONY Of 
ARCHITECT 




SALVATION ARMY CITADEL, CLEVELAND, O. 

Balcony and Railing in Armored Concrete. FREDERIC Baird, Architect 

I his building is a six story one. with all the structural parts in Armored 
rete, viz.: Foundati< umns, floors, roofs, balconv of auditorium and 

StJ 

An interesting point in the construction, and one showing how readilv \r- 

? : 5 01 a,1:, " t - 1 to all circumstances, is that the beams resting on 

the- walls wen ncreted in two different parts at an interval 

During the course of construction, the bricklayers were on a strike, and in or 

delay tin ork as little as possible, the flo were cone ,1 within two 

:hc waI1 " ' n ' h ll " er * ■» rest : two f, v wcr€ thus concreted in 
advance ol the bearing walls. 

When the bricklayers returned to work, the floors were completed The 
beams which were cone. I m two p quaU y as stronff as the oth| ^ 

do not snow anv crack 

• 

Tests v iade with th< _ results: 

CERTIFIC OF TESTS OF CONCRETE STEEL FLOORS, HENNEBIQUE SYS 

TEM, AT SALVATION ARMY CITADEL 
Ml P. Fa: lr. Rose Building. City. 

kr Sir: I with pic: My that the concrete floors m the S n Army 

* el; I ^ ' COn5trUC,ed L> ' thC HcnnCbiqUC **«■ ™ ' on the 

Th. or was guaranteed to carry safely a superimposed load oi r hundred and 
pounds ( I50 lb,.) per square foot with a maximum deflection of I/800 of the .pan or 
" * Dd one-half times the specified load of 225 pounds per square foot 
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The Boot panel tested has an area of one hundred and sixi e (l ,uare feet, 

being ;' wide and _\V 7" 1 ing the 1 h of the clear span of I Supporting beam. 

The floor plate was 4" thick and the beam has a section oi 8" \ v delusive of the 
floor. The load applied v. d and gravel weighing one hundred and ten pounds 1 no lb 

per cubic foot, placed in a wooden bin covering the art be loaded. 

Two deflectometers were U in determining the deflection of the beam, which v. 
supported at one end by a column and at the other end by a lateral beam of the same secti 

Instrument No. 1 was placed at the centre of the beam, and Instrument No. 2 at 
the end supported by the lateral beam. 

The net deflections in centre of beam from its original position under different loads 
per square foot of loaded area were as follow 



For 2 feet sand and gravel 220 lbs. per sq. ft ;2* 

3 " " " " 330 " " " S/32" 

4 " " " " 440 " " " 7/3 

5 « •• « « 525 « " •< ? l6 « 



N 

• - 



On the following day the load was further increased to six hundred pounds (600 
lbs.) per squart foot, when the deflection was found to be 13/32". 

Another floor panel 10 feet by 12 feet clear span between the supporting beams was 
tested at the same time. This floor was also figured to earn.- safely a superimposed load of 
one hundred and fifty pounds per square foot* 

Under a distributed load of four hundred and fifty pounds (450 lbs.) per square foot 
the deflection at centre of panel was a little less than 3 52". 

The tests developed no failure of any sort in either case. 



Respectfully yours. 



(Signed) 



Frederick Baird, Architect. 



New York, May 2$, 1904. 

The Hennebique Construction Company. 

No. 1 123 Broadway, New York City. 

Gentlemen : As per your verbal request. 1 have much pleasure in stating to you 
that the armored concrete floor which you constructed in our foundry, at our new plant, at 
Trenton, N. J., 380 feet by 80 feet, has proved so far perfectly satisfactory and stood the test 
of 450 lbs. with slight deflection and resumed its original position as soon as the load was 
removed. 

The construction gives us a very capacious and useful cellar for the storing of pat- 
terns, etc., etc. 

Yours truly, 

Thf. J. L. Mott Iron Works. 

A. G. Thomson, Architect. 



FOUNDRY 
FLOOR FOR THE 
J. L MOTT 
IRON WORKS 



TESTING OF A 61 FOOT SPAN GIRDER. 
Gustave H. Drach, Architect. 

Cincinnati, O., Aug. 27, 1903. 
Hennebique Construction Company, 

No. 1 1 70 Broadway, New York City. 

Dear Sirs : The test of the balcony at the College of Music was very satisfactory. 
The balcony, with girders of 61 foot span, was loaded in the center a little over 51.000 lbs., 
the deflection was 3-16 inch. We propose to allow the load to remain until to-morrow. The 
deflection has not increased any from 4 p. m. yesterday up to 9 this morning. 

Yours very sincerely, 

Gustave H. Drach. 



TESTIMONIAL 
OF GUSTAVE H 
DRACH 
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SALVATION ARTY CITADEL. CLEVELAND, O 
Tin. J floor. To beu is Dormitory. 




CONCKHTB STAI « S , N THIELMANN „ AKHOmf , Balt|more _ md _ 
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ST. THOMAS AQUINAS SCHOOL. 



New York City. 



JOHN KERBY, Architect 



MOVING LOAD 

TESTS ON 

H ENNCBIQUE 

FLOOR9 AT 

WASHINGTON 

D. C 



Washington, April io, 1902. 

^SKFi „ Inspect' 

I.v re "Hi . ue Sysiem." 

J " ' " 11, i' ! ' ; " ,( ith your the 9th inst, we were present at the appli- 

Cat,0n . oJ " ,hin ' old " I! of Armored Concrete con- 

£,: n "" r : ' ml lumns, St. Martin's . Hall, now course of 

n ' N ' ! ' S -• N- W., Buili 

." oi lhis dc " n - ' floor b ed up to «o lbs 

1. it. ' *" ,U5- 

*» Ih. It T CU : T d UheeI flat haDdCar ' d U P With '-90 lbs. of iron- 

U^ 1 , " mp 'outappr We 

1£ ™< h <*« The greatest panel deflection 

n f ch - ft. o inch, span , irder n , r-32 

S f ~ *" inCr to *■* lb * lbs. of load per SO. ft' this 

" *« **» ° f a P- 'out appreciable deft The < gain Uing 

::.r > r ,C "^ Pam -cess , m above 

u f ' Cal dun , dw . ate8< 

s 



Wc ' der ' "1 every way satisfactory. 

^ lectfully, 

< ed) John Stealy Ass 1 ! I .,- of Bldg. 

C W * ' 1 partn 



■ncd) 
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WATER TOWER AT FORT REVERE, MASS., U. 5. A. 

i e Water Tower end indpi »'«et 

the t"p j inches ising c> .»i [I i- 

I ; ..., t the towel Amu red etc. He tcm. 

irnt finish, and brick curtain wall, rhisworkw he U. S. 

War Department. 
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HENNEBIQUE SYSTI i \T ' . 5. NAVAL \CADI IY VKMAPOL 

Ml I 




Annapolis, MJ. 



MARINE AND ENGINEERING BUILDING 

ERNI ^T FLAGG, Architect 



HENNEBIQUE 
SYSTEM IN 
BUILDINGS AT 
U- 5. NAVAL 
ACADEMY 



TESTIMONIAL 
OF MR. ERNEST 
FLAGG 



Tin Hennebique System is extensive the United States Govern- 

mentinthe structiori mm. us building at ti al Academy, 

Annapolis, Md. It replai in these structun ..11 the structural steel lor col- 
umns, beams girders, fl stairs, etc. 

T,K • ! ''■ r the above buildings was Mr. I st Flagg, Xo. 35 Wall 

St., New \ ork City, and h. - his opinion of the Hennebique S s Hows : 

ERNES1 I •l.\ ARCHITECT, 

No. JS WALL ST. 

Xkw York \ 1 eb. 5, 1904. 
The Henni i ion i i 

No. 1170 Broad? >rk City, 

,,,sl {n re &y r '" 2nd, 1 take pleasure in saying dial 

have used your system ol , of m nk hj . 

» ours truly, 



HENNEBIQUE 
SYSTEM IN 
STANDPIPCS 

FOR WAR DEP'T 



II B " - 1004. 

Henni , ' "°* yu+ 

No. 1 170 I York. N. V. 

nZ n k ' - — 

Iks. S. Fri 
C ' ;,n,i Quartermaster. l\ S. A. I 
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Philadelphia, Penn. 



STORE AND OFFICE BUILDING. 

Messrs. PRICE cV MCLanahan, Architects 
Six story skeleton construction. 
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HENNEBIQUE SYSTEM OF 

IJ-:< A'< \R] \ ST' IRAGE WAR E. 

Barm & Barneti , Vrchi s. 

R. U. Leono l & Company, Ownci 

Thi - i- a t house. It has six: st< rid overs a pi 

-o'xi2o'. lumn spacinj i.V o"xi6' 4". The slabs are of the arched 

13' o" S] an. the rise being 4". 

Extens -1- were made tinder the direction of Mr. Heimburger, the 

Building Commission city "f Si wd Mr. Van Omum. Prof, of 

Civil EngineeriiiLT of Washii n I n -ity. The columns were tested up to 
1.400 lbs. per sq. inch, and w< ibjei centric loading. The beams and 

floor slabs were loaded with three times the li\ r which they were designed. 

Ml ni 1I tests gave the most satisfactory suits. 



TESTIMONIAL 
Or BUILDING 
COM M ISSIONC R 




K. U. LEONOkIA & CO.'S V\ ARLHOUSE, ST LOUIS, MO. 

' Fl 1 3 it. span. Super-imposed . 200 lbs. per s qiJ .,re f< ,ot 

1 ; PUBLIC BUILDINGS. 

. .. ClTV Of St. Lo Feb. 15th, 1904. 

m It May 

1 ; an of concrete floors, 

1 vcs., this 

« to sq. ft. that was 

irfftf! , ft. that 

lence fa «h ,f con . 

■W ** j »cnd it for fl, carryinR 

at n carrying 

Respectfully, 

U. 1 IM. K(,I.K. 

' Public Build 
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STOREHOUSE, STANDARD TABLE OIL CLOTH COMPANY. 

Buchanan, N. Y. Messrs< EDW|N q uick & S( (NS> Architects 

Entire constmclion in Armored Concrete; walls 4 in. c. 




GREENPOINT CARNFQIE LIBRARY. 

Interior view. 



3c 
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. V V. 



greenpoint Carnegie library, 

Mr. R. L. DAUS. Architect 
All nj roof in ArmorcJ Concrete. 




BrookKn. \. Y 



FLATBUSH CARISEOIE LIBRARY, 

Messrs. LORD Ac HEWLET. Architc 



♦ 
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PRINTING ESTABLISHMENT, 

Southern Limited, Montreal, Can ida. M >. D. Brown & M. V vi i w 

This6-storj structure, 250 ft by 15 it.. Armored Concrete skeleton, i- 1 sample |ukk con- 
struction, each tier ha> been 1 structed in 8 da) 
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BURDETT BUILDING, TROY, N. Y 

CLEMENT B. BPLV Archto 

Structural parts in ArmoreJ Concrete. Front in fidal Stone, imital ' -Lin, 
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ARMORED CONCRETE CONSTRUCTION. 
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MODOCK BUILD1NQ, 5T. LOUIS, MO 



Armored Concrete >keleton construction. 
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F IREPROOF HOTEL, ST. LOUIS, MO. 

' fl(K ' and b ' Vails, Of Armored Concrete 
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43 




PEERLESS LAUNDRY BUILDINO. 



Mobile, Ala. 



Mr. GEO. B. ROGERS, Architect 



This entire building, including footings, columns, walls, floors, roofs, 
stairs, smokestack and partitions around elevator and ventilation 
shafts is constructed of Armored Concrete, Hennebique System, 
The girders in the front wall have a clear span of 50 feet. The 
stucco finish on the front wall is applied directly to the rough con- 
crete. The side walls are hut 4 in. and left as they came from the 
frames. 
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KEYSER OFFICE BUILDING, BALTIMORE. MD. 

Messrs. wyatt& nolting, architects. 



BALTIMORE. February 25, 1907. 

HENNhBiQUE Construction Company, 

1028 Witherspoon Building, Philadelphia, Pa. 

Gentlemen : 

We are in receipt of yours of the 16th inst. In con- 
ation wit!) the waterproofing of the KeyserOriice Building, 
we are glad to I it up to the present time no failure in the 

waterproofing system of anj consequence has developed, and 
we think it safe to assume that the system iterproofing, 
and the reinforcement, which you placed in the basement oi 
this building has proven effective, and that we will have no 
trouble therefrom. 

Very truly yours, 

WYATT & NOLTING. 






ARMORED CONCRETE CHIMNEY. 

74 Irving St., Brooklyn, N. Y. 
Messrs. Maynicke & Franke, Architects 
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Mckinley national 
memorial. 

Cant< Ohio. 



H. Van Hi REM WAGONIGLJ 

Architect 



GENERAL VIEW 



All the foundations and struc- 
tuml parts supporting the 

granite work in this Mem- 
orial .ire in Armored Con- 
crete. 




VIEW SHOWING THE flASSIVE GRANITE BLOCKS BEINfJ 
LAID ON STEPPED ARMORED CONCRETE BEAMS 

TO FORfl THE APPROACHES. 
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HENNEBIQU SYSTEM OF 



FORI WA^ NE PASSENGER STATION, Al I EGHENY, PA. 

ARCHITECTS: PRICE & MCLANAHAN. 
All structural part umn> and st lirs), in the Hennebique System. 

Note the 50 ft. span truss. 
The C m Armored C ete ; all surfai :re finished in cement 1 ,i light color. 








GENERAL Ml 







cross srcnoN twroucw statkw i. concoups: 

TORT WAYNE STATKM 
PZHhSiL* R R.CO. 

price t, m'lamahan apchts . 
rehouse, about: gen cont^s. 
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Stamford, Conn. 



STAMFORD TOWN HALL. 

All floors and stairs in Armored Concrete. 



E. JOSSELYN, Archil 




FIREPROOF VAULT BUILDING FOR THE ARCHIVES OF THE "COMPTOIR 

D'ESCOMPTE," AT RUEIL, FRANCE. Interior View. 

Walls, roof, stairs and cases in Armored Concrete, Hennebique System. 
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INTERIOR OF THE MUSEUM OF ANTIQUITIES AT CAIRO, EGYPT. 

Spans of 32 feet. Ceilings paneled for decoration. 




DOME OF THE MUSEUM OF ANTIQUITIES AT CAIRO, EGYPT. 

Diameter of Dome, 27 ft. 8 in. The exterior surface is copper flashed. Thickness of walls, 5 in- 
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VILLA AT BOURG LA REINE. FRANCE 

ills in concrete .„,j b ; . set in place the 

ne. The tower ha> a free over-l , f , 4 ft. 6 in. 



cut 
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VILLA AT BOURG LA REINE, FRANCE 
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HENNEBIQUE SYSTEM OF 




WINE VATS AT BORDEAUX, FRANCE. 

24 Vats in Armored Concrete, Henncbique System, with a total capacity of 300,000 

The Interior surface is finished with glass plates. The Vats are air-tight so re- 

: high pressure from the pneumatic pumping plant. 







CONSTRUCTION OF ARMORED CONCRETE SEWER PIPES IN TME 

HENNEBIQUE SYSTEM AT LENS, FRANCE. 

The sections are manufactured at the plant and shipped to the trench, where they arc 

connected. 



ARMORED CONCRETE CONSTRUCTION. 
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STOREHOUSE FOR FELIX PUTIN, PARIS, FRANCE. 

N. IER, Arch 



All the flo »rs, roofs, and walls .ire in Armored Con:rete. The veneer of the lower i 

is of cut stone. 
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PENSTOCK OF ORENOBLE, FRANCE. 

Diameter, 10 ft. 6 in. Maximum he f water, 6=; it. Absolutely water tight, 
with no special waterproofing material except cement. 




CANAL OF THE SIMPLON. 

Clear section, 6 ft. 4 inches by 6 ft. 4 inches. Length, 10,200 running feet 
support the Canal. 



Concrete post 






80 



HENNEBIQUE SYSTEM OF 







WATER TANK AT EKATERINOSLAW, RUSSIA. 

Two Vy lank Armored Concrete Trestles. Total height of the 

const: n is io2 feet. 
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FOUNDRY OF BABCOCK & WILCOX, PARIS, FRANCE. 

Roof trusses of 40 ft. span, carrying a slate roof. Floor designed for 40a lbs. live load per -quart foot. 




WINDING STAIR AT THE PETIT PALAIS DE BEAUX ARTS, PARIS. 

Mr. GlROD, Architecl 

This stair is only supported at flo<jr levels and wind- 180 
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" LA CITE" SPINNING MILL, MULHOUSE, ALSACE. 



Exterior View 



Walls in Hennebique System. Large area of window -p ice. 




"LA CITE" SPINNING MILL. 



Interior View. 



Spinning hall, 160 x 162 feet, To provide an abundance of light, the exterior uprights are 
also in Armored Concrete, thereby affording a maximum window area. Distance be- 
tween columns, 21 feet. Transmission support in Hennebique System, constructed at 
the same time as the floor; in this way all vibrations are avoided. 



1 
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HENNEBIQUE SYSTEM OF 




COAL POCKETS, 450 TONS CAPACITY, AT LENS, FRANCE. 




ash bin. dauphin street power 
station, philadelphia. 

Rapid Transit Co. 

16 ft. cubical bin re^tin^ on Armored Concrete 

Columns. 




BIN AT CARTERET MANUFACTURING 
CO.'S PLANT, CARTERET, N J. 
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COKE BINS AT ANICHE, FRANCE. 

Capacity of each bin, 50 tons. Height above ground, 40 
feet. Columns, ties and footbridge arc all in Ar- 
mored Concrete, Hennebique System. 




LIME KILN AT LUZECH, FRANCE. 

Jacket in Armored Concrete, Hennebique System, wrapping a fire brick furnace. Except- 
ing the direct fire surface, which is of brick and which is subjected to 1800 degrees 
Fahrenheit, Armored Concrete constitutes all the structural parts of the kiln. 
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WATER TOWER, KOBANYA, RUSSIA. 



I tallheight, 112 feet. Diameter of re ir, 34 feet. Capacity, o?,ooo gallons. 
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AQUfcDUCT AT BAKGONE, ITALY. 

Length i52o yards; height, 13 ft. 4 Inches ; width, 4 ft. 6 inches. Armored Concrete 
columns spaced at 20 ft. centers, The height of these columns varies with the grade 
of the land from 6 ft. to 31 ft. 




OBERTHUR'S PRINTING FACTORY, RENNES, FRANCE. 
Hall of a span of 8? feet. Concrete roof with skylights. 
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DAQENHAM JETTY, ENGLAND. 



deneral View. 



l^, jdth, Piers made with three Armored Concrete Pitas In the 

H 







WMAkl IN CANTILEVER AT TME MILLS OF NANTES, I kANCB. 

uJ an lilJing uln 

1 1,< pn 4 -grari! I "H. 
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«<fV< 



ARMORED CONCRETE CONSTRUCTION 



89 



' 




1 












*J 








" 








> 


k 














s\ 


> 








M 




CO 
CO 

u 

ir 
u 



• * 5 



UJ 

O 

< 

o 
o 



o 

I- 
o 

u 

to 

o 
z 
< 

z 
< 

-J 
a 



e 
o 

I 

E 



E 



v 

3 
3" 



a — 



a 
c 

V 

r 



z 

_ 
•a 
z 



H 

- 



< 

r 
z 

UJ 

< 
a 



90 



HENNEBIQUE SYSTEM OF 




DRIVING AN INCLINE PILE AT THE FOUNDATION 
OF THE NEW UNION STATION, 
HAMBURG, GERMANY 

itions of the New Union Station, Hamburg, *.Germut, 
the mast modern station in the World. The ground on 
which the building stands formerly the bed of a :reek, 

and in order b i bearing surface, it was neo 

sary to drive piles. These were 45I inches square, 

and each one l 50 tons. They are cast vertically and 
then driven with an 8,000 lb. hammer at an inclination of 
10 degree-. 







View of Plant where piles are cast, and also view ,,, pile driver. 
Concrete Piles, 45 ft. long, 16 inches square. 
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PHOENIX WHARF AT NOKTMAn. ENGLAND 

i 19 wharf, originally i d in masonry, was m , ver> bad state md In urgent r, I 

ofrep.ir. roaJlowth | , ne to travel 

crete il -or was built on Concrete P Henru item 




JETTY AT WOOLSTON. ENGLAND 

Designed for a Uve load of to lbs. pe t. Crane lifting 60 tc 

40 ft. I eJ together with Concrete Strut 
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JETTY AT SOUTHAMPTON. ENGLAND. 

Concrete Sheet Pile- 40 feet long. Section, 8 x 16 inches. Piles driven by a two ton rammer 
capped thcr by Concrete Beams. 
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COHPRESSOL PILLAR. 



COnPRESSOL flACHINE. 



COMPRESSOL SYSTEM OF FOUNDATIONS 

This system consists of making a hole by dropping a two-ton perforator and then tilling this hole with 

concrete and ramming with a two-ton drop tamper. 

The result is a pillar, in which the concrete penetrates and grips the compressed earth to such an extent 
that its bearing power is enorm.«u>. 
For all particulars apply to 

HENNEBIQUE CONSTRUCTION CO 

1170 BROADWAY, NEW YORK CITY. 



A MONTHLY TECHNICAL JOURNAL 






ARMORED CONCRETE CONSTRUCTION 



>. 



LE BETON ARME 



•5 



! RUE DANTON. PARIS, f-KANCE 



n, e 






SUBSCI S. A. 



$5.00 A YEAR 



HENNEBIQUE SYSTEM OFFICES. 

FRANCE. 

PAR,S i Rue Danton 

LILLE |S p u<? j es Fleurs 

LYON .38 Boulevard de Brett. 

NANCY .166 Rue Jeanne D' A re 

NANTES i 7 Rue D'Alger 

CHALONS S- MARNE . 9 R ue Pasteur 

BORDEAUX 1 Place Gabriel 

GRANVILLE 6 Boulevard d'Hauteserve 

ROUEN J7 Rue du Champ des Oiseaux 

MARSEILLES 6 Rue du Coq 

PERPIGNAN I5 Rue des Augustins 

CLERMONT-FERRAND 14 Rue de Riom 

TOU LOUSE — 4Q Boulevard Lascrosses 

BESANCON ]2 Rue Charles-Nodier 

ALGIERS 17 Avenue Dujonchay 

TUNIS 2 R U e d'Angleterre 

ITALY 

TORINO-- 20 Corso Valentino 

GENOA 6 Via Maddoloni 

MILAN ,2 Via Morigi 

NAPLES 50 Galleria Umberto 

BOLOGNA 4 Via Man/om 

GERMANY 

COLOGNE 5 Kaiser Wilhelm-Ring 

DUSSELDORF ji Kronen Strasse 

MUNICH 6 Carl Strasse 

ENGLAND 

LONDON 38 Victoria Street 

MANCHESTER [6 Grosvenor Chambers 

SOUTHAMPTON Maritime Chambers 

NE WCASTLE-ON-TYNE 18 Victoria Square 

SWITZERLAND 

LAUSANNE Maison Villard 

BELGIUM 

BRUSSELS 220 Chaussee de Ninove 

SPAIN 

MADRID 5 Calle Serrano 

PORTUQAL 

LISBON .4 Rue Palmyra 

RUSSIA 

SAINT PETERSBURG 4 Zamiatine 

EKATER1NOSLAW Perspective Catherine 

DENMARK 

COPENHAGEN 53 Norre Farimagsgade 

ALSACE 

STRASSBURG 12 Kuhn Gasse 

GREECE 

ATHENS 5 RueZooJochos Pighis 

EGYPT 

CAIRO . iRueZaki 

INDO-CHINA % 

SAIGON 33 Rue Miche 

ARGENTINE REPUBLIC 

BUENOS AYRES i8r "Reconquista 

SOUTH AFRICA 

JOHANNESBURG Sack Building 

AUSTRIA HUNGARY 
LEMBERG ...... j Rue Na Bloni 

BUDA PESTH - Trefort Utc 

MEXICO 

MEXICO CITY 408 A 1 ido 



